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Platelets are critical for hemostasis, undergoing structural and functional changes upon Autophaqy Blockade Decreases Mitochondrial Respiration STXT7 Modulates Platelet Metaboli o Functi
activation that require substantial mitochondrial ATP production. Mitochondrial dysfunction is and Platelet Contraction oadiates riateie etabolism ana Function
linked to inflammatory conditions with high rates of thrombotic and hemorrhagic complications, ; Mitochondrial Respiration ¢ Mitochondrial Respiration A B T
including cardiovascular disease (CVD), cancer, diabetes, myeloproliferative neoplasms (MPNs), and 157 Cigomycin RotenoneAntimycn A 10- tts.:xfng Atl,fhgmm He MPN 3A12°°°°‘ s
rheumatoid arthritis (RA), as well as aging. We demonstrated that exposure to TNFa increases " e "\ G e ;§m- 1 \ g 8- iﬁ'z O.O'%T i . p-i .f/.——- o omar Lwosome y-. e "i..sw §§> 80000- -ﬁﬂf
mitochondrial mass and alters the expression of genes involved in autophagy in platelets?. HQQ ;f . é& 1% e o ) &;: . :@@%’. . :@;3_3"'. [0, ) ¥, 2 o) -..l!..m's_y %:E o 2; TR
Autophagy removes damaged or long-lived proteins, lipids, carbohydrates, and organelles. Age'60 1 ° 0 S ven e R - . P . '-K veh cQ |veh co o N ¥ B
Mitophagy, a selective form of autophagy, degrades dysfunctional mitochondria, serving as a quality S mem T emsa waima AP e e
control mechanism to maintain mitochondrial integrity and cellular bioenergetics. Defective i . N ca C D E P =ACC
mitophagy leads to the accumulation of dysfunctional mitochondria, and decreased ATP levels 2. Force Clot Contraction [55:0)  elocked Mitochondrial Respiration crot Contraction Aulogéég}c J Blocked
Altered platelet autophagy has been recently observed in patients with inflammatory conditions "] o 27 00243 A”tf“’?.a?‘f'”" "o\ 1 oteomyen reor Antimyein A g '_', L) [aioees
such as sepsis, diabetes, and ischemia/reperfusion 3. However, the mechanisms underlying these = :ZZ & N = oQ ‘_;jloo- . Mit;jfﬁ;gi;mx viectes 'n' ﬁ S G £ S aoo- gé Mitophagic Flux
alterations and their implications for hemostasis remain unclear. gy § o o . 2 5o §;;;;:;:§ < SN s01% 539°% % ?O_ § ..gf:" itochonarial 4 4 4
100- g ochonaria Age 51 £ 13 years S *7 = venide g = ':

|

0 . T T T T T T T T T T T T T T T T 0 T T ~ !2% g.o
(0] 60 120 180 240 300 Veh CQ ~ !7.:;; go 1 2 3 4 5 6 7 8 9 10 11 12 Veh EACC D . ’l' ’l' ’l'
Figure 4. STX17 Modulates Platelet Metabolism and Function. (A) Diagram of STX17 mechanism in the

Figure 3. Autophagy Blockade Decreases Mitochondrial Respiration and Platelet

TNFa inhibits autophagy and mitophagy in platelets, disrupting their metabolism and Contraction. (A) Methodology. (B) Mitochondrial respiration. (C) Basal, maximal, autophagic process. (B) Immunoblot of STX17. (C) Methodology. (D) Mitochondrial respiration. (E) Clot
hemostatic function. and ATP linked respiration. (D) Platelet force assay. (E) Clot contraction. (F) contraction. (F) Summary.
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Figure 1. MPN Platelets Contain Dysfunctional Mitochondria, Are Hypometabolic, and Exhibit an Aberrant Anti- TN Fa Therapy Restores STX17, Autophagy, and Mitophagy in Platelets from a _

. . . . . : : V617F+ . . i
Functional -Proflle. (A) Demographic information from -healthy c.ontrols. (I—!C) and patients v§/|th JAK?2 Mouse Model of Aseptic Inflammation Homeostasis
polycythemia vera (hereafter referred to as MPN). (B) Mitochondrial respiration. (C) Basal, maximal, and ATP-
linked respiration. (D) ATP levels. (E) Platelet force assay with the ATLAS system. (F) Clot contraction using

normalized platelet counts. n— Vs ,
Vehicle TNFa Antri;;l';'\éFG @ \
or
Autophagy and Mitophagy are Blocked in MPN Platelets T™NFa i
or - — T — — o S . TOM20
A B ti-TNFa mAb Platelets -— utophagy and _
Autonhadic Fl HC MPN L LC3B-| Mitophagy Defective Thrombosis
opmagie T D SRR o Autophagosome-like -“_ LC3B-II Eat .
. - Lysosome s c3 Contraction
- . . ° . - . tructures C567Bl/6J p———— —ﬁ 1433y S
L LC3B-II = . . — 0.0042 | — — -3-3- 7
° ‘é%z%) —... o BP° ﬁ.. Y ’223‘9. ® o —.. Q‘%% D 5 Lo M Veh CQ Veh CQ Veh CQ Veh CQ | j Bleeding
o ® e @ .%‘ by - PN .%?. A - e e - .. . é"i >0 Platelets
® o . ® . ® = 2 o
agophore utophagosome Fusion utophagolysosome 22
Fhagoeph Autophag Autophagosome-lysosome Autophagoly 58 10- c LC3B-II D TOM20 E STX17 TN:D Platelets with Bic():rr:ra::[jeecn'f
LC3B-I <5 o é Venhicle TNFa A:{\il-FTclx\nta Vehicle TNFa Al-lt\il-lfl"lx\llta Vehicle TNFa A:i\il_':ﬁ\,;a Inflammatio
b e € MPN HC MPN 50000 S mADb 30000 o 8000 | 0.0083 :nAb
C HC MPN HC MPN > 'MI ?..wf 2 $40000 0.9330 2 >0.9999 “<0.0001 = sGOOO— I 0.0116 1l =0.0001 IIM7I5
~h e G & 60000~ 2o ; 0.8238 (0023 2 2 50000 _0.0056 0.2238 ® 2 o
Measurement of the Autophagic Flux Western blot ey m LC3B-I E e ?qu e F = <+ 30000- IJ'mzs_ll_l ® L @ | 1 1 Q@ 0.9997 0.9943 @@
_— 3,000 o HC MPN 3 Q.0422 o €3 e =3 i @
v oS o Aatonma] — — Lose veh veh ©Q  CO 5 S 20000 ! i, (2o ° T T  Blocked =8 /’;._;;,;1«::32 g i 25 10000 8. i S 5 20004 o g 1. Davizon-Castillo, P, McMahon, B., Aguila, S., Bark, D., Ashworth, K., Allawzi, A., Campbell, R.A., Montenont, E.,
e 93 B Flux — — ;?B"' N 8 -3 Autophagic Flux o = 10000 ' == '.,;ﬁ.j.;;;fg! °8 g - 0. Nemkov, T., D'Alessandro, A., et al. (2019). TNF-a-driven inflammation and mitochondrial dysfunction define the
e veh CQ  Veh CQ oD Blocked O Veh CO  Veh CO  veh €O O Veh Co  Veh co  veh Co O T Ca ven co ven oo platelet hyperreactivity of aging. Blood 134, 727-740. 10.1182/blood.2019000200.
T A J T7T !
| a— :;384 TOM20 Mitorhabie Frax . . ] ] 2. Wang, S., Long, H., Hou, L., Feng, B., Ma, Z., Wu, Y., Zeng, Y., Cai, J., Zhang, D.-w., and Zhao, G. (2023). The
] R — — ' T E w000 oD Figure 6. Anti-TNFa Therapy Restores STX17, Autophagy and Mitophagy in Platelets from a Mouse mitophagy pathway and its implications in human diseases. Signal Transduction and Targeted Therapy 8, 304.
ca 00114  0.0848 % ) )
= c— 28000 122 e Mitochondria T Ll Model of Aseptic Inflammation. (A) Methodology. (B) Immunoblot of LC3B-Il, TOM20, and STX17. 10.1038/s41392-023-01503-7.
- — S 2 iration _ : :
[ Booes | — o -— — TOM20 52| AnaIy5|s of (C) LC3B-II, (D) TOM?20, (E) STX17. 3. 1. §chwertz, H., Rowley, J.W., Portier, I.., Middleton, E.A., ToIIey,. N.D., Cgmpbell, R.A, Eustes, A.S., Chen, K., and
phad — A . 28 - {:ff__—;’% TT1T Ll Rondina, M.T. (2022). Human platelets display dysregulated sepsis-associated autophagy, induced by altered LC3
g 2 w000y & Clot Contraction protein-protein interaction of the Vici-protein EPGS. Autophagy 18, 1534-1550.
Veh  veh  CQ cQ N 10.1080/15548627.2021.1990669.
veh €Q - Veh CQ 4. 1. Lee, S.H., Du, J., Stitham, J., Atteya, G., Lee, S., Xiang, Y., Wang, D., Jin, Y., Leslie, K.L., Spollett, G., et al.
] . ] _ . (2016). Inducing mitophagy in diabetic platelets protects against severe oxidative stress. EMBO Molecular
Figure 2. Autophagy and Mitophagy are Blocked in MPN Platelets. (A) Diagram of the autophagic flux. (B) This work was supported by the National Heart, Lung, and Blood Institute (NHLBI) of the National Medicine 8, 779-795. 10.15252/emmm.201506046.
Transmission electron microscopy analysis. (C) Methodology for determining the autophagic flux status. (D) Institutes of Health under the award number K99HL156058-01, the Hemophilia and Thrombosis 5 1. Zhang, W, Ren, H., Xu, C, Zhu, C,, Wu, H., Liu, D., Wang, J.,, Liu, L., Li, W., Ma, Q., et al. (2016). Hypoxic

Immunoblot of LC3B-IIl brotein. (E) Immunoblot of TOM?20 protein. (F) Summarv.. . . . . i mitophagy regulates mitochondrial quality and platelet activation and determines severity of I/R heart injury.
P (E) P (F) y Center from the University of Colorado School of Medicine, and the ASH-AMFDP. elife 5 e21407. 10.7554/eLife.21407.



	Slide 1

